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54) LINEAR COMPRESSOR DRIVE 

57)Abstract: 

PROBLEM TO BE SOLVED: To precisely detect the stroke of a 
jiston and the top clearance of a linear compressor without using a 
Dosition sensor in a linear compressor drive 101. 
SOLUTION: in the linear compressor drive 101 equipped with an 
nverter 2 for supplying driving current with prescribed frequency to a 
inear compressor 100, there is provided an inverter controller 6 for 
controlling the inverter 2 so that the frequency of output current may 
:>e resonance frequency, based on resonance frequency information, 
rhe output current Id of the inverter 2 and the instantaneous value of 
output voltage Vd are measured in such a phase timing that a 
/ariation in the output current Id of the inverter 2 is zero, and the 
Diston stroke is computed from these measurements. 
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50 [0 0 13]^±, C©l^g|Bl©, 'J-73>7±7 
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KEv^ftS ex h yfil^TOito^Tt^t 

- 7^-# ^tMf §#lo^ls^ y ^ £ y x [ h ] 
Rti^mi^ftfiM [Q] TfeSo Sfc, V 

tiu-T^-^fcEnip^nsmttffi [v] -efeo, i 
a x v \$ u - 7*- * ©wilt «k d 4 1; mmtms. 

[V] IffeD, aliU^*-*©}^^ [N/ 
A] , v«U-7 ; &-^©P^5iS [m/s] -e&So 10 

mtmn [a] ^iL/cttt4i;5^ [n] £*lt 

t^o Jt7^$(a©#{£{i [N/A] tc£Dl!L 
Tl^Al COlfili, [Wb/m] , [V-s/mJ 

[0 0 14] 08{C^f^ii|5]K{i+;l/t*7 7©SiJ 
fr6HtH£ti£fc©-r-fc?K C£D^ffi0S§^5, U-7 
^-^©RBfljgv [m/s] *TO5»tl?»o OSD, 

toni± cv) a, v -7 : e-$<D%m(D%mmrifc&% 20 
p$Tm± (i xr) [v] t, mmnmMy??* 
yx\z^mm± (l • d i/d t) [v] y- 

7*-*©|gIllC«fcD£i;SSS»gSEE (axv) 
[V] ^©fP^^C^ftD, TIB© (1) 3tf 

[0 0 15] 

[Si] 

±8B (1) £-Pffl^eftT^Sft»a [N/A] , R 30 
[Q] , L [H] Jit-^HtO^Brtffc!), iep©{@ 

iPSJIV [V] ROTpM^lI [A] frP>, (1) 
S^VT, Wilv [m/s] ;WbSft§ 0 

[oo i 6] f/c s exhy^fiM (T£©S¥{£lfr 
BtfXhyf T'©Sg» x [m] B\ TIB© (2) Sfc 

mWM&v [m/s] ©i^rasi^fcio* 

Jd&tlSo ft&\ (2) 3fcfcttS£Sfonst.tt»aH 

[»2] 40 
x=/v dt+Const. —(2) 

<: © «fc 5 fc/fB^ira© ex b yftW^p?mm 
y - 7^e- * £ ft-f § £PiP«E©ffl£ffi V & tf ffttnttflS 
©iJSfflinc^bT, ±8B (1) ^S^VTMtW&S 
*-&tyjgfflt*PI%StLT, exby©l8B#jg£v£;£ 

SSfccoWl^agvtWLT, ±13 (2) i^-S 
^v^c«^ffla*^€r»*«ia%«l/r, ex b y^fe 
ixfcum-rscfctf-etSo fib, ^©cfc^tcTfB 

(1) iW (2) Stgo<OTc£DI#P>ni>ex 
bytfefixtt, t°xhy$ftii±©fe§fig^S¥i:7 50 
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Ffr S> ex b y±5EMiffilIST?fl!)®t**fe*C fctt? 
tftv\ 

[0 0 17] OS; *7 V-TuyfVvVl 0 ojc&ra 
*W^T^5ttHT»4, ex b yffitilijtfetf 5 e 
xbyT^ftt (exby]gt§n^{£i) tt, ft!£#x 
©ff^tccfco, exby^ifel (o$DffiliS^©j± 
7WWME7^u^§£©e x b y»lT^fifi) \c 
ftLT^-7-tyy bSftSu^ft^y tfxhytiTt-7-t 

7 h^n/ctfx b ymm^bus^bt Lxmmt 

%ctt%Z>o m^&%.%£, (2) i^J;Df#e>ti5 
e X b yaffil x m^m^ts fe O i: ft 5 „ 
[0 0 18] ^©77n^m v f5$/cti:r 

^fte^t^^ t §nswfti^©a^fT ho 

ft < , D C kil fctt * 3 f&«F**JIE L fc t. © t ft o 
TV5fci&, HIS©8tfmm TtBexby^fjZlx 

t^LT ; e©¥^^swLfct^*ffia^sit - 

£2WftV\ ftfes £0*5fc*IR09f#f8&DCJS 
[0 0 19] <:©!SJj|> ^R5©«^KJ;5±I2 (2) 

St < aKMaafc i 5 n§ tr x h ymm x 

[m] cw^fui^e, tf X h ytuv y/^7 F 
0|B|Ol||SOEf|*jISl*»« C fc^7f § t ©Tlift 
< x ijtiy k o Xhy|SII±©S5iM^ISiiLfek 0 X 
hyfeg^^tfe©T$.5 0 

[00 2 0] CCfcft, (2) ^S.|#P)tl§k°Xhy 

8ffi«x [m] (4, t°xhy]l^D{£gfc*hr§tfx 
Fyful^t^xhy^fitlx' tcxusn, ?6{c 
cog&SftfctfXhy-gttlx' %ffl^r, ex by 
iaftffiiHftB^f, yuy^-y F^s^ttsex 

[0021] jmTx e:ns©»g«yifi-ov^»iSt 
§o H9«, T!Byuy^T-©t°xhyfi^ii^w 

osDSiojsm^x. ^2©^g^x' , H3©sti 

[0 0 2 2] SlOftS!3SXtt, ±HBk°Xhy^fulx 
^g-r^l^T-S 0s t°X h y«ltl±©£5^ Paru 
*JS£ (x = 0) tLT^So ffi^t, gfi«x©|fe^ 

ffitix ±ib*^ p aru^ 6 ex f y ft^fefi p s -e©ig 
mz*to %2<Dmw&x' it, TtBexhy^fui 
x' %mmm-?$> d , exFysis^fuMPav 

^Hi^ (x' =0) tLT^So f^oT, tfe«x* © 

tewfiiw:, sjgn^^s p av^ & ex h y «feg p 
ST*©ffist^*-r 0 ^3©mn^x" a, Tisexhy 
^fiix" *m-&WkT*$)io , exhy|4is±©y'j 

y^-y F©filPsh^^ (x" =0) tLTVSo 
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[0 0 2 3] trxF^gffilx" fc^feSigSte 
-D^xmmt% a ex F y^y g F 7 5 fc 
ifi^iWcfcfotfXFyffig (tfxFy_kJEj£ttfI) p 
tdt4, ±IBffiiosailSX±"Ptt8fi[»xtdfc«t»j^ 
n, 1 1, b° x F y # y U y £A 7 F 5> o fc * 
©IfXFyfil (b 0 XhyT^fuH) Pbdi4, 

©, t° x P y T^fiH P bd K m % 1 5 gftl xbdfc© 
Mfr?>, tfXhyxhn-^Lps [m] tf#4&5ftS„ 
[0 0 2 4] k°XP yaffil© LT^SM^© 

t° x P y Jgd^iittii p avfi , 1 b° x h y ^ y u y #° 
'vy FWfi-^/cfcf ©expyfig (tfxpy±y^, 
ffiS) PtdOSffi*xtd*»6, tfxpyxpp-^Lps 
[m] ©¥^©*£ (Lps/2) /atyyy^'vyFfr 

lPav(4, ±EffilO*HBRX±Tf^ ^felxav ( = 
(xbd-xtd) /2) titJ^nSo (2) 

Sto^ixConst.^o fc-rscfcfctt}^ t°xpy»g^ 

tiffiilPavfcgip (Hu£) fcLT, fl^;L£fc®2© 

S«^x' ±kt, tfxpyfegp^tfxpyMil 

x' [m] fCttJ^fjKrcftMSb&^ffl^nS. 
[0 0 2 5] ttV>T, y'J y^vy F{ulPsh£Hu£fc 
T 5fg3©SfI^X" MT> t°X P yJgJItp&ffiHfc^ 

U -7ny7°y-y^t 1 0 0*^at*X*!»XLT^S« 

Ti4, EJBgflgBCEft b°x F ytffi©EE fc(4±±t 

fit, v-7 : e--zicmm*mt<itic&t)$iu%wm 

©/7©ffii4, Hft^fToTVSnrKiaiSWO^Slfc*® 
[0 0 2 6] toT, COtfJEm RTftaiSWlCMfS 

sii^e^fcbTTiBo (3) ^miLtZc 

[1x3] 

mxa=or x |-k(x'+Xav"-Xini") -"(3) 

(3) SfCfel^T, mtiaiiai^floTl^pJKgW 

©£Hi [kg] , a mmmmmmmm tm/ 

s/s] , ktt'J-73^Uy9-fcffl»iiSnTV^ 
$#/**©^*£» [N/m] 1?$5o Sfc, xav" 

f4, ±$L/c, k°xpyS^^fiH^-rH3©SI 
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£X" T»OSfiai*e*»), CO^felxav" {±, ^©f& 

ttfctf, y u y *^vy Ffflfli p sh^ 5 tf x f y]§ij^ 

fifiPavf ?©£Bii£gTfe©^&5o xin 

■pOSfiaiT?S0, CO^filxini" {4, ^©f&ftfl 

V^SIT-O tfx F yOfiEB) P ini fc •> U yp^y Ffu 
BPshfcWPaWit [m] £gf fc©T'fe£ 0 
[0 0 2 7] lCT, f^Bti/nMSa [m/s/s] 14, 

io (i) $.x*mn%m\%ms.v [ m / s ] &fls#t5c 

fcfcJ;oT, TIB© (4) SK^-fJ^^&Sclfctf 
[84] 



tits ex F ySfs^i^iS P av^ 5 © b° X f y 5t«g{4 

[m] (4, (2) iC©>t^Const.^Ofct§^fcfcJ: 
0*i6?>tl§o nlglgWO^Mlm [kg] % 

20 Jjf/uo/^iak [N/m] , yuy^^Ffig 

Psh^?,t!XFy^AtlPini^T'(DISii^1-, 1 
3C0SH^X" ©^ffifixini" [m] fiSE^OfilT'S 
0 , m®}WM I ttffl^fS^ffl ^ S H fc A^tff § o 

[0028] tot, (3) s^ffl^r, yuy^A^ 
FfiiB p shA> 5 tf x f ymm$>mm ? avs •pokpi* 

/f;t", ^3£OSI^X" cO^felxav" ^mfSCfc 

^•et§c Sfe, tfx py©±?E^fiB (tfxpy^y 
i; y^A-y FtcltJfi-^XfuS) P t d^"f, ^3© 
Stl^X" (D^ffiS xtd" [m] 14, ±SB (3) StCi 

30 D*ftrcm3 0i©g^x" oxfflixav" (yjyx^ 

7 FfuKPsh^e M X F ygfi^ffifllPavS"e©E 
K) gEt*46/ctfXFyXFD-^gLps [m] 

o*^ ( l ps / 2 ) y y y ^ -y FfiKJi^r 

[0029] c«4^aT, ij-jny^wmcg] 
in^nssfjit i Rtfas ex f y©x f n-^* 

Lps [m] fc, £XFy±yfr£{u!Ptd£, ->'J>^ 
-y FfulPsh^?»©SgitfcLT^-r, H3S^X" © 
^felxtd" [m] ^ffiStlSo 
40 [0 0 3 0] 

fcfie*© 'J - 7ny 7° y'y-y-ioootfxF yimtf&u 

Umxii, k°X F yJ8*i^Lv(£BPav£g¥fc LTtfX 

FyfiSP W»^tk°xFy^fu*x' «^ 

Sfc»^*fflV»T|tm-rSfc46, m^STk°XFy 
fiS^^T§c fc^lCy<ifct4T ; t;3:iy o^O, % 

fc, 3FM^z^umc£m^mt%E<Dm 
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[0 0 3 1] ±I3U-73y7Vy^©exhy 

fcfiSrra »JSflffi*Ji< ts 

mfflz&mirdM^c^ rv yx;i^0ig£4M-f 

Svyny (vy^nnyea-X) ©tifig*fli«>3& 

[0 0 3 2] ±SE<:o«J:5ftfie*oaijH%DI 
$-f3/cJ6©ft£ftfct>©?\ u-7ny7i/7toi 

filg-eex h y<D\tmwmmio c tA^tsu-rn 

[0 0 3 3] 

^I, U ^ 7 3 y 7° U y ^KI&SII tt , e X h V & tf e X 

k -7*-**tu isexhy 

©ffitgjlKfc: ± 0 E£t#X £4$ 1 5 'J - 7 3 y 7 s U y 

-T^y^vvmimmxh-ox, ±mv-r^~$ 
ex h yaftiiiowigiifts^twjgiisaRt** 

ffi ^ * § &£3 SSWSffim^ ^ 8 t , ±IBE y / X © 
ti}*l*E£$tH LT«EEfcai(8 ^E^tSitE^HEE- 

*f % E £ 1 5 t > ±l3&MM1i $ ft s 

±13'Ty^-X£, ^©bU^mE&tftfi^llSJK 

t ur^n^ Ji«^±iBex h y&'mwwm 

o&timmoftftmwu t^mm-j^y 
nm^^y^tixmut^^^^y vfflom. t , 

mmzj^yv^mz, ±fB^y^-x©aEti®± 

^SOTftfcfcttS ex h yjijg©l^i^gttl-r§ 
ex h Vjgfig W¥® i: fcfS*. fc t ©?£ § 0 

[0034] zmw m$&2) a, mmitmv 
ij =-7^y-fvy^wm^mK^x, ±i3xy 5 y?~ 

- x © Htt«$t© S^l* 4: a § ffiffl x 5 y x"£, 

mmtt^mxh^o 

[0 0 3 5] ccoftW mmM3) it, !MiJUf3it© 

v-T^yfisvvmmmias^x, ±fBxy^y?' 
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-*0ffl*£«Ht8lE0ffifltf % 9 0° M2 7 0° ©'> 

&< t^-ummtrsmm^^y^, ±ib$#£ 
mtj^yvtixmtzztzmttz&cDx 

[0 0 3 6] L<D?m (W*S4) 14, II^I|3f3«© 
•J - 7 n y 7° U >v IfKilSB fev > X , ±f BE y ^- X 

1 &e y a- x ^imijupt 5 e y / <- * mmumm 
* Hi ^ 1 5 e y / x x. , ±1 b x 5 y x*^ 

10 ^^IS^:, ±I3-f>/^Xl®j|iJWI^©fiffl^go^ 

T> ±iB-ry^-^©aj^i*^©it^f@^n t^Sfe 
tB x 4 5 > x"^^a t § © t l tz z. t m m 1 1 § t, 

©TfeSo 

[0 0 3 7] £©%B£ (IMIB5) 14, H*Ig4|3ig© 
U - 7 3 y 7 0 U y f-JSiiggt v ^ T , ±13 9 4 \ y 9 

m^m,t, ±mjy^-$<Dmnm<Dmmcm 
t * § «t 5 ^-©fiffl^ffiE ztifcjy* ^-zmmrna 

20 ^fcgoVT, ±S3Ey^-^©tH**^©»^®^-tf 
d * § fiffl ^ >f 5 y t § fe ©T- § c ^ 

[0 0 3 8] d©^ (n^6) ti, il^rsilBic© 

U - 7 3 y 7° U <y Elgil^SfC fc^T, ±13 e x h y ^ 
JSStti¥®{±, ±IBU37^-X©, firattciOf 
©fii^iJtSl^^cWLTfiglEMlI^SSb, 

^r, Ei3exhyMg©ii*»s£gWT 

30 5iii:^®i:t§fe©-efe5o 

[0 0 3 9] u©fgB^ (11^117) tt, l !3i£© 
U - 7 3 y 7 0 y 7 ^»gB 1 43 ^ T , ±1 3 fcf x h y jg 
±IBU-7^-X©, Sfi^fWciD^ 

!3U37 ; e-x©Jt^lS(ttcs^v^T, Eisexhy 
mjM(Dmxmu^wm 1 5 1 5 c t © t -r « 

fe©7-S5„ 

40 [0 0 4 0] C©fgBJ! (H^8) tt, Il5)<ll 1 !3ft© 

- 7 3 y 7° y 7 VWB&W t * v , ±13 e x h y ii 
a»tb¥®ti, ±!3exhyafi©S^i|i^gttlt§ 

w«fflT?t4, ±i3U-7t-x©, ^exhyiig©^ 

Wft&mc =fc 0 ztitc ex h yjig©l^*si-S 

O^TIIEU MEL/cH^^cS^^Ts ±IBex 
h y^JS©l^»g^E t § t ©T-fe § C t t 

50 [0 0 4 1]l ©%0J! (HjRII 9 ) 11*11 1 13«© 
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u - 7 u y 7° u 7 vmm%Wfc fei^t, -hiB-f y / * 

iai$ti/ctfxhyMg©i^s^ta^v^T, ±ib 
ex h yaiii»tf § ex h ymtL(Dm-km%%^ 
■rex hyxhu-t'mmmzxhti-t^m 

[0042] cmm mmn i o) it, mm i mm 

cd U ~ 7 3 y 7 b 7 Ic *^T, ±13^ y^- 

niJ«££D$£2ft5±i3^y^-#cDtt^ttE&. 10 
tftii±mftt<DJfStic±, ±IBexbyMfigtB^IStJ; 

isex h vffi«afj{c*5it5 e x h y-fK&mzm 
[0043] Lmm mm i o »*S9!b* 

CD 'J - 7 3 y 7° Is 7 K * V ^T, ±fB-T 

* $|JM§ £ «t D £ ti § ±f 3 J y ^- $ <D t±3 
0'!iiXiSfI«$tSc±, ±f3e°X hy3ifi»tJB#©t «fc 
Dlldi£n/cexhy®gcD|M^i;:g^VT, ± 20 
13 ex h ya«®I«tf 3 ^x h ym^fil^t 

±IBT^fiS'lf ?g&tf±fBex h yx b a-^if ffitc 
St3vTEHiiJjRi¥*fToT, ±13 ex h yfflSlISfcis 

w-s ex h vtymwzmt*mmm**tot&» 
m® tmxrcct mm tt^oxh^ 0 
[0044] zmw (ii*ibi 2) mtmmm 

cd U - 7 3 y 7° V 7 tfffif&Sjlfc fc^T, ±f 3^ y / 

* $y« «fc 13 ^ n§ ±ib^ * ©w*fSJE& 

tfWrt«8IE©J3fi»i^ ±l3exhyMSSHi^tJ; 30 
Dgffl^ftfcexhyjMcDl^g^cS-jVT, ± 

tsex h y&femmcmz, ex h ym*±m£*-r 

mTmmmmv±mx vyxv u-tmic 
m-i^xmrnnzn^x, ±iaex h yatgsfjfc& 
its ex h ym^m^tmmmmmnm 

[0045] mmn\ 3) iraoiBi 

CD U - 7 3 y 7°U 7 ^|gf]SSt £^T, ±IB ex h y 

'mwmicm%¥zhy±ttmwzmiT, ma 40 

*.y*tts mmmwwmsm ex h y x h a 
-tmmKm^TmmmmiiT, ±iBex hya 

an&fcfctt* ex h y^{iW£^t>^{igtf$g£ 

1 tut § tzmrczt mm tt%mx& 

[0 0 4 6] CtDfP^ (1*111 4) fi, 11*11 9 tm 
<D V =. 7 3 y 7° U 7 -9-IKKSfll 1 43 V > T\ ±!B e X h y 
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J:i3±5E^fifi'lf|gSt>°_h!3ex h >X h o 
-^'IflgteS^v^THiJMit^ffoT, lisex h y\i 
ffilKtcfeits ex h >T^fil^^-rT5E^fuK1f 
fR^^t5^W¥g^^«x/cCh^#ai:tStcD 

[0 0 4 7] d<D^ (11*111 5) {± N 1*119131 

co v - 7 n > 7V 7 ^fgidgs t v > x s ±13 e x h y 

s^^-r y^mwmm w ^ -r 5 TMugii ^ tB 

•b^tt, ±IBTMiig'»$gRtf±s3ex h >x hn 
-^'If^tS-J^THiM^tf oT, ±IBe°X h>S 

?siiitfcit§ ex h ytfr&fiEttfc^T^tefiitaifc 

So 

[0 0 4 8] CCD^ (MtM \ 6) (± H*]S9|BS 

cd u -7 3 y7°u 7^iijgatc*3^Ts ±SBex h y 
aaeaBifcfe^« ex h yT^mmmm lx, ma 

■tyyt, ±iBT5E^fitg'ff ®Rtf±m ex h yx h □ 
-ttm^^xmnmnm-DX, ±tBex h ya 
fSSijtfcnt§ ex h y±Mifi^^t±MiB1f 

[0 0 4 9] CCD^ (11*111 7) l±, 11*11 9 13«c 
cDU-73y7°^7+Mg»lggtCfe^T, ±13^ 
^©W^*^S^^T±I3ex h yffifiEliitfe^S 
ex ^ y^^fil^^-r^^fiS'fffg^^aj-rs^^fi 

wiBBi(ffi¥a i: > ±m*>mwmm±m ex h y 

Xhn-^'|ffgtSo\>TFgiM^ToT, ±I3ex 

h yamijt^ij-s ex f y±^is^/±-r±^ 

5fecDTS5o 

[0 0 5 0] (11*^1 8) t± H*®9I3K 

cD 'J =-7ny7V^^mm^WK^X, ±13^ y^- 

^©tBxiM)'itcs^^T±i3ex h yffimmzm% 
ex h y^fei^^t^^fiWfls^^tB-rs^^ 
g'ifg^tti¥i5 1 , im^mmmRum ex h y 

Xhn-^'|f$g^S^^THiM^ffoT, ±taex 
N ywmtmm^ ex h yTS^M^^tT^ 
fit Bffif ^g^gtiJ t § t ^fix. fc c t ^f#M i: t 

[0 0 5 1 ] CCD^ (H*S 1 9) it, 1 0^: 

V^L 1 2cD^-f'n*Hc|3K'0U-73y7°y7- 1 ttD|gi] 
gB^fe^T, ±!BV-7ny7V7m ±!3exh 

ytfZtD^iLimfrzmiLitctZic, ^exhy^e 
cD^ufigtcisi^^exhy^ft^ts^ttgW^ 

se-f y ^- $ mimic <t d ? ns ±ib^ y ^- ^ o 
a*«BERtfm**i!K©siJisai:, ±i3ex h ymm 
mmc&iomznrc^xbymmmxMmt, ± 
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m -7uyf\svV\zm%, ±!2exhyQMi] 

[0052] c<d%w mm o) immmm 
© ij - 7 3 y 7V 7 -y-rass k fe^T , ±i 2 e x h y 

Xhu-^gfflm ±!2exbyjigcD|tA«;: 
SoVT±I2ex h yx 1> D-*'i$g£gtti?- SWttJBl 

Ji, ±121)37^-*^ lexbylilOgfttiy 

iDIltifWc ex b yx h u-trnmcM^Ttm 

U ||iELfc«tl^^g^V^T> ±f2e°XhyXhP 

[0053] l<d%w (Mtm i) Kmv-7?y 
7° y 7 yfflh&mt s e x h y&tf e x h yftimwW) 
zwj-t^-zkmu m^7\Yy<DW&Whfc£ 

DES£#X;£%£T3U-7=iy7°U7-9-£\ iiU37 20 
7 EPta L T»T3 U 37 3 y 7°y 7 

o T, ±12 U - 7 7- M^«±&tf 
t&mffi.Jk fttit%'(yrt-*£, ±f 2 £ X h yfttgl 

mmmicm^r, m^y^-zz, zmiin 
mssmiWit ixztizn, mm^m^z v y 

mmrnz ffl ti t% & o mmt § y y ^ - 7 apjff$ t , 30 

4^y 7*%%.{m wsyvi ixwnt % $ ■< ^ y 
yw&mt* ±mm^m^^y^m^ m 
y y^-^mfimmommmicm^r, mv -7 

y7°isvytmAt %^m'>\<Di±t\ t(Dj±iim^u 
^ & § e x h ym%m tlx, ±12 e x h ymm 
mtrnz ex h y*mw**tm^ mw&tz 
ex h y^mmwmms. t %mtc t 5„ 

[0 0 5 4] 2) {*, f*3&82 112 40 

«©U-73y7V7^Ig®)SB(Cfc^T, ±IBU-7 
3>7V'y^(i, ±I2t°Xh^^6D^uifiS^P,^fe 

L/ctt m^Tshym^iLim^m^xom^ 
m<D>**i&BL£frt>. m^mm^nttx, ±12 

ex h ycD^MigWP^ br±!2tf x hy^^fig 

t©T'S5o 50 
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[0055] £<d%b3 (ii*3i2 3) t± mt.m 112 

® CD ij - 7 3 y 7° U 7 ^HilSl t *3^T, ±12 U - 7 

3 y 7*1/7 -9-*wr§^«^xcoj±^^p-r Sam 

E7j^fe¥S i: > ±12 u - 7 3 y 7° y 7 At 5 
ii^xcDE^^^PtS«AJ±t)^P¥Si:^fix.s ± 

iBf ^ffinw mmmt, ±f2ttaiE^ h ±he^aj± 

^£D±^MtcS^v^T±I2^®^x^b±f2ex h y\z 
±!2ti 0 x h y&WBShvijfaKlsif&ttftti 

SlflBi: LTs ±I2J±^M^±p tf x h yfeg^: 

s^i: LT±i2ex h y$mw**tim^m*m 

[0 0 5 6] Z.(D%.m (m$M2 4) (± 312 
U -73 y 7V 7 tfEijgllKfc^T, ±I2*^fi 
MflRPf±l#Stt, ±f2ttffiJ±^±t2KAI±X7CDI±^ 

t> J^s^x^etrxhytf^fflts, ±!2t°xhys 
tf x h yfiS^S¥i: LT±!2k°x h y^^feS^ 
[0 0 5 7] 

[^co^icomi] if, im^wmm^^x 
mmcmwtZo u3.73y7 5 y7wexhyii]cD 
m$mz*mm isnx^zv-y^yy'yy wmm 
m\mx its v 3 7 3 y 7° y 7 ^ t ep *p z n § ^r^m^ 

(IMrl) cofeffl*\ ?$II)l»T§t 0 xhycDJiS(c 
K8JSEIM*»8m ±I2U 373 y7°y 7-9-ill 



co^^ffi^ oiLftzzjz.yfx*, v -7 3 y 7 0 y 7 ±- 

cd k°X h yjM<D|gipg^S A i: ^ § 0 
[0 0 5 8] *ff^#{4c:©«t3*U-73yyuy 

y<D#fflmimfc%v%, z<Dmmmffi(Dim t ex 
h ymm\m tmmcm u v 37 3 y 7° y 7 v 
mmmoWLftHtfo t r&mm^ ^ y^^wrs 

ciitCcfcO, exhyjggcDlAJS^^^ajS^p 
t5ci^^-ef, ^^ttteicDexhyjIgcDlAei 
^ b ex h y±tt&im*W&t s 

[0 0 5 9] (^)5fi<Dffmi 1)01 l±*^O^S6©^ 
il nc «fc § U 3 7 3 y 7 y 7 i^KlbSeB^Di^ 1 5 fc to 

CD7*3 7 707-^5. cCD^fficD^ll £D'J373y7° 

yy+Mgiisi 1 0 ni, ex h ya^sijtDii&a^ 
Ji&s Fr-efe§i:t, exhyffits 

mmmmm t % § & 1 mm n/t u 3 7 3 y y y 7 ^ 
1 0 o^ratsgiT-feSo 
[0060] c«'j373y7°y7-9-,ii]S 
»i 0 n± »M±^LTEiftmvDC£%3rf3S 
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mt, ±!B^y^-#fr£U ^73X71^1 0 0 fl|»»%KtSt« ) t)©' , ea&oTt»«fcv\ 

{ca^?n«w^^-^a**Evd%«mt5m** [0066] set, «^i$aiffgw?WK5&, 

EtftH#®4 fc*^LTV>So ^2000-36130 1 ^O^Iffl*t^n5«t 5 
[0 0 6 1] ±.mV-7=iy7lsvymW)%Wl 0 1 10 £ % 0-73>7Vy^l 0 OK^OKIWiffifcLTA 

r i:-g{-r§<fc9'fy^-^WM^Scp}C c fc5»-r [0 0 6 7] ^t, -ry^-#wa§6, ^y^-^ 

*s«k:S^T'r^^-*2 0W*«jK CJ-73y f^-fSo ^y^-^|iW6tt, ±§B^y^-2 2©$iJ 

7°P-y9"l OOOlKim^t) I dOfltfHItfOfc&Stt WI^ScptLT, Jy^-Z 2*7,4 v?y?t%P 

t^^5y^^ffit§^^5y^P¥®7 t^WL WM (/^xtltil) 2 leasts £: 

t^5 0 20 RPWMfl#Scp©/Vl/Xfi*, ±l3tttMli& 

[0 0 6 2] ±!2U~73y7Vy^Mggl 0 1 »18 IS I rfKS^TJHITS fcOT&S. CCOPWM 

US^WM^) Dcdfcg^VT, k°Xhy]iScOl7v»S [0 0 6 8] -Yy/S-£2&> ±E«g 1 5 ©«E V 

(SAMS) SHafS^bvaSKW^asi:, ± »< ^y/^-^$iJW6^e»(D^y/^-^SiMa 

SB* 4 5J/y8ft?©7 0fcftW£Scs£g"3Vvc, _t ^ScpfcS^T, J t©Jll8aS[tf±E£JilSliS»F r 

f3k°X h y5iSBW¥S 8 / \©±tBIEf)«E$W{f f D H U^tSE V d Rtf^iKWSS I d Z U -73 y TV 

sm.mwmm.mm d cdoflu&stf *n 5 >y ^ 1 tcwr 5 1 s. as, f 2 ©a 

±*fW»1 _ SMBa^yf-l 0fe«iLT^5. £*IU fcLTtiu -fy^-* 2 tl8S*^3*^1"« 
[0 0 6 3] R^T. ±fSy-73y7Vy^«j8S 30 itffi*Sitf&g-efc5tf, ^y/S-*2©A7j*iHi, 

ftTfcD, ±E#^ifcft1ffffitfi7j¥®5«, C©@W [0 0 6 9] ±fB^y^~* 2©Mf*H^TOMt L 

©«si«£*t£M»tfB i rfzmtzt><o m m 2 ( a )~gi 2 (d^T ,t 5 teapot o*^ 

T*$5o So 0 2(a)Rt> , 0 2(b)t^t^y^-^tt^n^ 

[0064] {IL, ±|B4±tgj^«HlgW^^®5li, 45©7W *j*y9tt fctt^tlOtfPfcfttSI-S 
±IB©£5t;:WJ-73y7Vy?l OOKflLTiS 40 ^*-Kt*WrS*E»7;l/7U'y^>^-*2 

j£Sftfc0£©#iaafi8F r^fifffi^tt^tst) i &a«7;v7'j 'r>vy/^-^ 2 2T-fe*3, cn 

©fcESfcO-etift^o fflfcfcf, 0 7fcjjVf «J-7=iy ^7^7UT>VyM-^lt £©A*lttii©*Etf 

7°y>y+M OOTIi, E«Stl5^«^K<t«> tf^ I^SEVoc TSStf, t^LtCii, +VDC^6-V 

-7^y7V7^i oo©iiff«ji, 0IAtf, Eit^ti [0070] oso, BE^7;i/7U7^y^-^2 

5J^K^X©E73 J f»t?XhV7 2OStilftHfC«i:0^ His £l&tf&2©X-'l''y*-y?|H|l&2 1 aStf2 1 
%<mttZ>fctbs V=.73*7\sy?\ 0 0 b*E5»JK»«lfr4SSlOiiW^lelBSC 1 at, 



[0 0 6 5] 4±»M^^¥S5ti, EIS? Rtf^4©X^-y^y^0E§2 1 cRtf2 1 dZUmc 
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TV3„ tilf\ &7,y yf- y>fm&2. 1 a~2 1 d 
\t, NPN b^yyx^eS^X^f-^'fSES 1 

t, cn^mmmmtm^-ft-^D 1 ^^e.^ 

©tt^glcSESC laMCl b ©W4S*c«iS 1 
«EVDCtf0]im3fU Sl©E5<JftlKlHlKC 1 alcm 
^%\mS%2<D7s4-J^ym%2 1 a&t>*2 1 b© 
jftftj&N I at, !2©itylJ$iI@E§C 1 bfCfcttS^ 
3&tf»4©X>Tyf->^?2 lcM2 1 d©gt^ 

[0 0 7 1] *J^7;I/7»J 7i>Vy^-^ 2 2 
it, miRUW2(DX-(y9y^m^2 2aM2 2b 
*H^JK:ft«LTft«^ 1 <0m\$ffi®&C 2 at, Pa 
W, l OilfllSSRISE&C 2 a fcMJ!lfc8«Sttfc, II 3$. 
tfS4 0^y^y^|HlK2 2cM2 2 dSB5Ufcg 
liLT&3SS2©M£«gC 2 bfc. -W±!3II 

1 &tf£2 0B9JSSKleli&C 2 afttf C 2 b<D-SffifcK 
^fl£yy^£y7j|?2 2 e fcfr6«^tlTV 

5o &7,y •yf-y^HS§2 2 a~2 2 dfi, N 20 

PNf7^X^64§X^7f^'IfS 2 fc, & 
N P N h 7 y ^7 * ©x 5 7 * fc 7 7 - K ftft 
#V:t-FD2 k^SSlJiStiTv^c co>f 

2 2fi, lIB-f^^^y^*? 2 2 e©«t±!3S? 

1 $ 2 ©[ly^lM C2aMC2b Offlffl t © 
m^MM 1 ©EiffiaE V* ffmuZtiZ t, fg 1 ©EyiJ 
jgiMC 2 alZt3tf%%$lRXf%t2(DX'(v?-y?® 
S§ 2 2 a Rtf 2 2 b ©jg^N 2 a t, %2 V>WWk 

2 b£:fctt5^3;Rtf£4©X^y^y?|s|Jg2 

2 cRtf 2 2 d©Sf!j£N 2 b fcOWJfc, ftffiLfcfrflq 30 

[0 0 7 2] 02(c)S.tf02(d)t^T-ry^- 

Wet 5 7V *- F t S «E i& a- 7 7" U 7 >>V 
y>\~-$2 3RXJ2 4V3f>% 0 ±IBa-77D 
7 y/<5-* 2 3 H\ ^©A7J*jJI©*ffi^Iji*ff 
V»c -pfeStf, ft#Lt«+V K /23^5-Vic /2 

-77D «y 7V yvt-* 2 4 H\ *©A?J*8iW>ftEEtf 
BMWEVic T*5fcf , t^LfCti + Vrc frF>0%? 40 

©ifEH©*±£tH^f 3 £>©?&§<, c: coj: -5 ^ ^ne> 

(D/\~77V -yyy y/^-^tis ttigfiJfflW7;U7U 

7 yy y a- # o^t? * 5 1, © t? * s o 

[0 0 7 3] oSO, flffi^v-77'J yi?<{y/l-# 

3 b£ly"M,MLT&5lg 1 ©E^iJSM0S§C 3 a 
^ ^ 1 ©tym»gC 3 a fctfJUfcSSKSttfc* 
£l&tf£2©*+/^y*yXllR2 3cM'2 3d5: 
H3ajfc&i^LT£5$2©H3ajg^@&C 3 b 
/££ftTl^ 0 ^7x^7^y^0E§2 3 a&tf 50 
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2 3 bit, npn b^yyx^^e^sxy 7f-y^ 

ES 3 CtltC^M^ij^^n/c^Vt- KD 3 fcfr 

zmiftztiT^Zo ±S5^iRt>^2©*t^y^yx 

0E§ 2 3 c Rlf 2 3 d ItZftZftu >t>V 2 3cM' 
2 3d tlT^5„ C©yy/^-^2 3lt, ± 
HBH 1 Rtf $ 2 ©S?ijg^08g C 3 a C 3 b ©ffiffl 

ic^aa i ©same vdc# aiinsns ^ £ 1 ©e?yg 
$«§c 3 a\zm^%im}^2<D^y^-y^^m 

2 3aM23b OfigKjSN 3at ^ 2 ©H?iJJg|?0 

ssc 3 b£fctts&iRtf^2©**/^>#yxiHi&2 

3 c Rtf 2 4 d ©Slt^N 3 b Olfflfc, t# L EPiPt 

[0 0 7 4] *ffiff^N-77U yVjyrt—* 2 
Alt, %\ mJ% 2 ©xy 7 f-y yiHB 2 4 a Rtf 2 4 

btt> NPNbvyy'x^^54§xy7^y^^s 

jssntv^o ;:©yyA-^2 a\i, ttmmmm 

4 a©s^nM*Mi (DmmEmhuznz 
t, ±m2(Dxyv7-y?m2 4 b^M-r§^'y 

t-FD4C7/-Ki:*V-HOiait, t^LtcEPta 
[0 0 7 5] ^tc, U*«SEttffl¥a3, *^-tyy- 

9, Bltl«EttHi¥S4, ilX^7fl0Stf^4 = 

^W¥S3t±, ±!3*^4:y^9©^^W^T^§l 
KSi^^ -$imScnlcM~3^X, U - 7 n y 7 U 7 +t 

1 0 2 (07#ps) Mn^nsy 

y/^-^W^*^ (U-73y7 , Uy"9-WBl*«R) I d 
%mtti LTlglM?^t±lM^Dcd^±IBIifflxy 7f- 1 
0{ctB^t§^©i?S§c co««t-fey9-9i:LTfi, 

m\mt*~m?*{m Ltmm,<Dwm.^y^ 

ij - 7 3 y 7 y 7 ^KKrttSlEt C fcWffi^fg^t 
y7y7+M 0 o©igij*M^Wt§^r£tLT^ 

[0 0 7 6] ±fBW£*E&m#!84H:, yy^-^2 

^>j-73y7y7+M oowo-7^-^8 2 (07 
#89) t^rs-ry^~-^w^«ff (u-73y7y 

7^HSjSE) Vd^lttHLT, |gg]1tl±^tBfi^Dvd 

r% ±i ay y > \- % 2 ftmmy y*- $ v& %>m%, 

yy/^-^tti^«EVd©Sff^iPWM/^^Tft§/c 
jiibm hvyx^ayryy-i:, mfitic^ 
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~-$mm, 6 ^ s msnz^y^-zmmm s c P t- 

& 5 P WMff k tg^VT, -<y^~$2 

[0 0 7 7] liBTOX^y^l 0»i, ±IBW^*a£tt 

3^5 ©ram^ttHi^t d cd # Art s ft &n i 
©Artiijg^ ioat, immms^mwi^m io 

obi:, nmmwmmm d cd^ e x h yasfctti 

-r 5 ytrm&wi. 7 & s Ottawa t-ss x^r 7 *Hm 
m s csfcS^vr, ±§BH i ©AMJS16 i o a 
i oartftiffijS i o c koHx &«'±ia^2£OArtiJg 
£ i o c t% i mmmti i o d kopi^#i«ife 

SWilMUatfJgfcf 5 20 
[0 0 7 8] ±IB^^?Wf-f£7ti, ±iS«K-tr 
9 ^^(DlKm^^^fH^ S cmfcS^VT, U - 
7n>7>7-9"Igi]*^I d©tfcffltf, 9 0° RU2 7 

o° t$>-jjt-%Ltmmj^yy*mn 

U £©fiffl^5:^{CT±sBP^X^7^1 0©H 
1, H2©AMJfeSl 0 a, 1 ObkUl, 82®ffl 

rt fflg^ loc, i o c t zmmvm 1 1 %> x-t 7 f-fij 
( >j - 7 3 y 7V 7 tMEiii^) i d i?$<mx*h 5 d 30 

kfr?>, W9 0° t>L<«2 7 0° ottii^t 

set mm u mmm^mm 9o g m'27o° 
©'>&< tt-ut-^.tmm^5.y^ mmn 
m v d # ftnftfi (i a»d * t s fits * -t ^ y f t l 

T$tBT£&©Tfe§ 0 

[0 0 7 9]fi&£, t°XhySgB(±i¥g8(CD^T 
i¥L<^r§ 0 h^lfigHi^S 8 fcl, ^ Y 

5 y 7 fc J; -o TmxZMdm, $ << 5 > 

ffirt*^tti#S3^5>©ra*»t±JM^Dcd, Rtf 
tBrtME^ffif-g 4 5 ©IK»)*JI^t±ifl^ D vd t 40 

it, mtL^^^^y^icmf^-fy^-^iatinMi d 

©ftrt£tfckfr5>, -£©&as-e9M»nrst?xh 
y©5§g©«A» (t°Xhy3ig©lfiMB©lAfa) 
*gftu i^t: o xhyiig©iA»s^-rti 0 xhyji 

[0 0 8 0] IB^T, ±IBexhyMagttJ¥l§8T'© 

§0 03 tt, U-7ny7°l^>y^ifXhy®i)©i±jg 
jRflg-flRllSftT^S U-73y7°U7^©±ij®ig»]tt 50 
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mm id, ex b yJM (ffilfiMg) v, ex b 

ffiix' , &tft: 0 Xh>toaSa^«-r§ti?^t 

-rex h ymm>mmpavkttt% ex b yfefi©^ 

[0 0 8 1] U-7n>7°U>y9-l 0 0£#t|g£ft5^ 

7-9- 1 o o©#jg»Kiim u-7^-^,ii]^ 
i&mmts exhysgv©fftffii:^L<^5o s 

f£tf<5 fc ©T?fc « fc#>, -7 3 y 7° U 7 ^©ttM®) 

3igv©fifflic^LT9 0° itifefeokfto, exh 
ywm. a a, ^©fiti^ex h yms. v ©fifflt^L 
T9 o° m^r£&<Dt%% 0 

[0 0 8 2] $fc, t°Xhy©ii®^g^kbTti, % 

(0 8 5 k * 7 7 ©?41Jt «t 0 ft 5 

(1) S^fi-TS^, ij -73>7°P-y^©±i 

ffiBfrtWIKfetts ex h y©sij^g^k trti, ± 

IBS (1) tcft^.TTIB©S (5) ^figi-TS,, 
[«5] 

v m = 4- ( v r Rx| l) -(5) 

7-y- i o o^ex by^mmmmmt^mm^nx 
ffl«exhyMgv©fifflk^b<s^o 0!i*i£ en 

tt^Id©fuffl^9 0° feb<ti2 7 0° "pa&Sfcf, 
exh>liKv©fuffifeS/c:9 0° tL<S2 7 0° T 

[0 0 8 3] OSD, c©U-73>7°U7^ 1 0 0© 

fcfiWB*-f5>? (Ilil*^I d©W9 0° S5V^ 
«2 7 0° kftS^^5>y) "7(4, tfXhViiSvti 
«AfBfe L < OS D ex h >lS©|g^fg^ 

SAk ft tj , mwmm i d feUAfiit l < «»J^ 
fi^k§ 0 ccom, mwsfmi doinftimt-eut* 
s (i) (Dfcm%~%<Dimz-£u£%z> 0 

[0 0 8 4] tot, U-73>7^7-9-*TOliij]« 
HS-pftS t f , ( 1 ) S©lja^HII^fflPtbTl#P»ft 
S (5) S^JSi-fSo ftfc, _hHB (5) StcfeltS^ 
»V&tf£» Hi^ft^fft, -Ty/^-^ttlrtMffVd© 
Sij^fiv, &t>v y^-^tHrt*^ I d OWSffl I Xh 
5 0 d© (5) SKS-Jv^T, V-TnyfUy^tDm 
W)UMcDmm9 0° feb<ti2 7 0° 
^T©^>^-^ttlrt«EVd (iJ^fiV) ©WfflV 
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i [V] t, ii^y^y^Toyy/MaMMi 

d (ij^ffii) <Dmmm\ i [a] o-y^-y* 

«fi«t«#il»©^fl5fitn:R [Q] iy *-?<DWimL 
a [N/A] trxhyffiSvOg^fifi (tA 

f@$/c(il/MI) vO [m/s] ##«>&ftS. 
[0 0 8 5] ft*, *fllCMl (DU-73>7°b7 

amssi o i» % m=-7ny7\,yvmmm\ 

0 1*^1-5^133-5, 7, 8, -BLXMyX-Z 

«§6{A y 7 h ^xrtc «t DH/SLfefeo-e^So 

fib, un50^i83~5, 7, 8, Rtf^y/^-^fiJ 10 

[0 0 8 6] ±fB^S£©M*U ©fiBBm 5)0 
J f>-r<tS^J6, U-73y7°U«y^lKi)gSl 0 Hi 

5 , ±fd£A© 3 ~ 8 * y 7 h * X7 fc «fc D mWL L fc 

mm^y^i ozm^ticv =-7?y7Uv 
vmmm 1 o 1 *«figRi^t?*s. 

[0 0 8 7] Ifeli; ±tBPff1F=flxy 7A 1 OSffll^Stt 

y-mmnm 1 d ©{£$ ^ 9 0 0 &t>~ 2 7 0 0 ©'>& < t 

t>-1jt Sluffl * y = y y*«»P Lfct%(DfyW) 

# D vd* b° X h >jgg&ti!¥i8 8 fc BJ 7^ t % t © L T 
fe<fcl/\, 

[0088] ^ciim^ov^ri^-rso <<yrt-zm 
m 6 m Msissii nm&m 5 ^sa^sn* 

yftMi^t LTy y/S-£ 2 fCf±t|&?n5o C 
±i3>WXfl^Scp©/Vl/*l@H\ U-73y7'P>y9- 

1 0 0 tfif* h ya^Miiort^lTM^ti^i^ 

[0 0 8 9] AlByy^-^fc/^XM^ScpftW 
£ft5iy ±!BAy^-y 2T1A l/^Xft^tScpic 

^A±fB±M&i£F r fc-atfc£i>lE*ffiVdtf4 

[0 0 9 0] 09*. tf, ±fEyy^~2 2 LT, 02 
(a)t / TN-r*J±§y7;l/7 ,| J y*Myrt-# 2 1 tffflt^ 

-^fScptA yy/V-22 Hc&ttS&xy >yf-y yms 

2 1 a~2 1 d*fMTSNPN h7>^^ (X^-y 

i-yym-) s 1 ©^-^tfliin^nso -rsfc, iK 
y/v-22 l-ea, fgi&£>i?4©xy7AyA0£g2 

1 aM'2 1 dOX-Ty^y^^S KD*yt7Wift 
fc, %2RXf%3<DZJy?yym%2 1 bRtf2 1 c 

<ozjy?y7&?s i (D*y*7W]fttmmm^7 50 
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fcft3„ tnfcio, ^lcoaw^ssc 1 a ©ism 
y-KNi a 2 oje^jsasemisc 1 bommy-v 
n i b t<Dmzjyrt~-*mm&. i d t ltos^« 

Etf84U CO^SEI df±U-7ny7°I/7+M 
[0 0 9 1] ij-73>ywtl0 0 , ett, U-7€ 

-^fcWBiWff i d ^siinsns iy t°x h ynmm 

Wmyhttu ^©f£> U-73y7l^y+M o ooe 
!Mtti*«SSUfc4:t, ^y^7ny7°U7-9-l 0 0 
fct, -£©Mr£fp©Tm t 0 xhyffifijif]^i±g 

7V'y^tc#i|g?n§«a^I dtt, ttift-try^9{c 
¥S3&tf^Y$y 7 fc ffi ^ ? n s o 

[0 0 9 2] m*tt»E*im¥®3Tl±, 

y^ 9 ^son^x^aj^i s csts^^r N y y^- 
^UBt^*^ o^d y-7=iy7Vy+n oooisj* 
siti d^ttwsn, ^tnai^ (B»*«fi*ajfg^) Dcd 

^±IBIiP^Xy 7 f- 1 0 CDH 1 ©AMJS^ 1 0 a 

iimBv dtmmn, zmmti (mmnmrn 

#) D vd^±Effl^fl X y 10OI2 cDA^fi^ 1 

o btc(±i^$n§o 

[0 0 9 3] ±!B^ y 5 yVfflft®. 7 T'ii, ±IB*«J 

8KI d©ffifflj^9 0° $5V^i2 7 0° ^^sfiffl^y 

y 7 A 1 0 <D% 1 2 ©AtliJfM lOaMlO 
b fc, 1 mffi 2 ©W7JiJ^ 1 0 c SlXS 1 

o d t mmvm ttzzjy s cs^msi 

Xy7^1 0tCttl7J$ri5o 

[0094] ±mmmx4 7 a 1 0 m ±!Bxy 7 a 
|iMs^scstj;D, ±!2ftffi2y5yyA\ *ffS-rs 
a Afis^ t tf, mim t mmm t a *> > ±faE» 
*l 1 d &t?(H»«£E v d o, AiBfiffl 2 y 5 y y*T-cD 

fit (BiBffB) I lRt/Vlj&^h>jgfiJftU¥®8k: 
(id^^tiSo k°xhy3,ggttlAg8Tti;, ±12 (5) 

sts^^T, AiBfiffl^y 5 yy^mmmmmt 

a«E«Wffi i i v 1 as, tf x h y3gg©S^ 
ffivntfgtfisn, ^Mfi*/Att;x h y«it^ i p 

[0 0 9 5] COcfcdt, *%ffi(DBmi<DV-73y 
7A7AIKS)SHl 0 lTtt, 'J-73yAy7Al 0 

o * t°x h yansi]A«jgm^ & 3 

Btt u c ©ae«ss-e u - r n y y v v vmmmm i 

dOW9 0° fet<t42 7 0° i;a§i;t©Ig®]€ 

Eo^sffivi [v] syiitsowf i i [a] 

*iJ^b, iJ^$tX/c»SE(DRHffav 1 [V] RU 

mmnmmmui 1 [a] v~7*~$mm<D 
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^«gKR [a] ms^~^(omt\mia [n/a] t 

jgfgvin [m/s] £$i6§OT\ 'J^73yyu 7 ^ 

t% c fc^-p*, «{gT-fe, iram^© i jiist i 
[0096] s/c, nmwm i m lij*?^ i d © 

W9 0' feL<ii2 7 0° T*&££# ©HiM© 10 

pBtfii i [a] Rmmnmmmuv i [v] 

[oo9 7] a*, ±iBm©^ii-eti, **y%y? 
-<y^-^n\timm oj-r^yy'uv 
i a (Dmw 9 o ° msz i o° 

i:fc-73 5y^£$frTf.5&©£&oT 20 
5^5>^DI§7«, U-73y7Vytfl 

o o i d (Dmtmtfv p t & sififfl 5 ^ y 

[0 0 9 8] COl^fe, ^$y^&t§7«U fiffl 

^y^y^'tix, mmm^t ^y^-^mmno i 

ZCtfrZ, mW)W.%L(DijL®tf 90° L < a 2 7 0 0 

o^t, mmw}mmmmt%%rcV)x&z> 0 
[0099] s/c, ±iera«j5S (-o^-^m^n 30 

»£) I d tf* <D\mm tr^^y^y f % 
tbx^ n^yyA-^n\tiWM(Dim : e~^U * 

n\mmt<D^t^bmm^^y^\ ot o m 

[0100] t^ic mmmmmi m 

^ y^m^m. 1 1±, *?ft-b yy- 9 - ? aj 11 s cmtc 

<(i2 7 0° £&3{if@^y^ y^f^m^nxh 40 

^ 5 & ti z ft % y y 1 \ - * 2 © f|iM = -p 5 / \h 7s { 1 

^tScpfcg^T, -fy^-X 2 ©tB^tift I d©{itffl 
#9 0° t>L<«;2 7 0° ^4§{iffl^^5y^lt(±l 
t%&<DX$>?X$>£\<\ 

[0101] Bbz<Di§^ jy^-2$m%sGfrm 
^fc-ry^-^2^e,tti^$nTv^tti^«^i d©f£ 
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[0 10 2] ^A-«jW6A^wy/^ 

- * Mffljff^ s < asm-i- y ; <- * tH ©« 

£ > ^ y > ^- ^ $ijiii§ 6 ft e> coy y^~- $ mmm s cp 
©feffl^o 0 t,L<a 1 80° tasftffi^^^y^i: 

[0103] itmmmm 1 exhyjg 

SPfititfilRH:, ^S^C^iJ^b/cK^fgi: LT^§ 
[0 10 4] TOci&Hjrf 5^ H^C(iU-7^-^ 

mmmimmmzumm \,um, ±ta^x 
hyMS§ttiMatTffl^§ci:K < fcDv bfxhyjig 

©/Mil t LX i 0 iE»ftffl*# § c ^ j^-p f § 0 

[0105] llt, zoftmtimzMfcffiiEtzMi 
n/tssifiiR 2 0 ix, t °c© 1 1 <Dwm r t 

ti. Tie© (6) ^fciOx *i65C i:^T*f 5 0 
[f(6] 

Rt= R20 (1 -K). 00393 x (t-20)) - (6) 

t>frmmfeLrzmfemtLx^%t>\ mmtife®. 

U - 7^6- 5 ©fig t fS C tcttiEim&m L /c ©TS 
oT&<U\ -3f<9, ^CtiU~7t-^©fi^± 

#t5t<:onT, jf^SIStttit^So :tili, U-7 

JioTiS^-rS^ST-feSo u^7 ; e-^ofi 

^ ±IB^Xhy)ifigtiiMcTffl^5(:ii{cj;D, 
tfX h yM^OrMfl^ LTJ: DIE5l^fi^#§ 
IftSo CCT?, ±E^^i^fiSffiIT§^f*^ 
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[0106] ttc, mrnim&t, u-rt-^oa 

nrS^t^o exF/ig©MWMIiD 
MU75exFyjSfiWtH#I88W\ £t*)M2ft3f@^ 

©Miram M0©ex hyMSostH^atct; o 
x f yjisogm*?? ?*>©•£& o-rt io 

±!B$££a©ll{*W&ffiIE£?£ t nwi*^ 

[0107] mmmm 2)04 &*f^©nji©^ 

1 2 £ § V - 7 3 y 7V 7 tfWiigflfcBliffr 5 /c 46 
©7*p >y 7 0T*fe5o <: <DMM<DBWi 2 © 0 - 7 p y 7° 

i/y-y-eass 1 o 2 a, hss©jmsi <DV=.r^yf 

U-y-y-lfjgSi 0 Hc&^T, ±IEk?xF-yjifigm 
#S8tJ;D*i6&^ifctfXhyjigoMiSfiv 0, R 20 

mmmmv d tcg-^VT, e 7, f ymijif)©x f a 

-7#M!U ^exFyxFP-^^rexFyx 
f o-*it$g 1 pstfcdtfrr 5 trx f yx f n-#gtn 
¥©4 i«ifc c©ftui©Ml2©yy 

^~*$|J« 6 li, ±fB4±M$attfg I rf(Cg-3VT 
y y^-£ 2 ^X-Y >y f-y ^-f § P WM{f^ S cp©^/F 

x^ms u K/vi/xfionfisnfe p wMft^ s cp 

P WMffiJf S cp©/ VFXtlK «fc D ft $ § ±IB^ £ 30 

2©tt^m;&i>m*Ec>ji?&$£±§e^y^-*i 

© Idffc, ±fBexFyxFP-£ltB#®4 UcUJ 
Tj-f^t©-?^, HB^y^-^sgKirMF 

d immmc mmwmmi f r ^sl/c t © 

§0 if-ccm /iBexFyxFP-^lHJ¥I§4 
HiV7h^x7{cJ;D^ML/cfe©T-$.5„ fib, C 
©fcrxhyxFn-£gtt|^K4 Hi, /^Kyx7(c 

[0 10 8] ^{CijfttCOV^T^I-^o <1<DMM<DTB 40 
m2(DV=.7ayflsvVmW}%.Wl 0 2fc33tt5, ± 

I b^ y / ^ * fflW 6 r tf e x F y x F p - * % mm 
y-fVvVM.WS.W.i 0 1 WottSfcofcN-ffcSfc 

i6, WTOi, ±(c±HB^y/^-^$iJ«6Rtfb°XF 
yxhn-*3?m?K4 1 ofSftKo^tra-fSo 
[0 10 9] U-7P>7Vy+H 0 0 rtTliflilfj-f 

§ ex F y 7 2 ©feWi, ex h y 7 2 #E*iS*i£ft 
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jfg£a> [r ad/ sec], tfX F yo^fficol^ 
tg^xm [m] , b°XFy»@Pp^fiSPav (09# 
1) £S¥i: Lfc ex f y^fil (R#|B t iCTtfX F y 
tfttfi-f § Jffijft tf X F y Jglfttf i^ffiH t ©Egii) § x 
(t) [m] fc-tsi:, ^xfyf{iix(t)it nmt 

[s e c] M^LT, TIB© (7) jZfc&Vmtl 

[a 7] 

x<t)=x m xsinttf • t --(7) 

sfe, t°xFy}Mfc, Btra^^a^-rsiESfflat 

iDS^tiSo $oT, ffifBexFy^{ufii;[wUitc, 

trXFyfiljI®]©fcjIg£a> [r ad/sec], If 
XFyJigtOl^ji^vm [m/s] % IfXFyPBf 
]i® (B#^t^felt§k 0 XF>©jig) *v(t) [m/ 
s] fctSi:, IfXFy^BflJtvCOa, BfUSt [s 

e C ] mmttzmmmmck*), tib© (8) a 
[as] 

V(t)=v»X5inw • t —(8) 

t°XFy^fulx(t)«, ifxhyagvCOoa 
l^H%«ai: LT b°x F y^{4« 
^tMIMi:LT, ±12 (8) iUDTIB© (9) S 

[a 9] 

x(t)=Xv (t )dt 

-Jxhinwt) -(9) 

^bT, (7) 3fc (9) ^fc^5lfXFy^fi»x 
(t)%fH£f5t; tfXFy^ffilOS^ipixinti, b° 
X Fyjifi©l^i|ilvm(cj; xm=- vm/co 
€5o ffioT, lfXFy^fil©l^»lxm [m] 
ti, tfXFy}iS(Dl^«vi [m/s] Kifft 
iglgfl) [r ad/sec] fc<t D^tSC tfcioT 

[o i i o] ^t), ^y/^^iiBem ±ib« 
jgii«l«^ir«cs^^Tyy^-^2^xy7^> 

^'tS PWMffi^Scp©/<;l/Xfi*WBSn, ^^fx 

fioiwi^nfe p wmm# s cp^y y^-$mwiffl'®fs 

%tLT-(y^-$2lCtt\t}-$tl%ttt>fc, ISPWM 

\m s cp©/^Fxfgtc j: o 3±!3-r y;^-^ 2 ©ffl 

*«EERtfw*«ffonfia*±i2-ry/^^e»s» 

aFd^LT^ffflffil (-fy/<5-*BMHKait«) i 
dftf, ±IB^XFyXFP-^gtti¥S4 ltw^jsn 

[0 111] tSfc, b 0 XFyXFP-^^W^g4 1 

tfx f yjisgtn#S8 ^e© ex f yausm* 
i pve&tf y y / * fflpti 6 ^ 5 W7j $ n§ y y^- 
^igijiasatf ffi i df*stt, ex f y^Miiffi i pve 
tf^vr fcrxhyj$£©**jgiBvi [m/s] ex 
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[rad/sec] lC&mWt%ffi 
WMMtNifrftZo CtU^D t°x F 
fix ■ [m] tm&* tlZo fcfc, tfxFyfi 
flS!!l<£>fcjIfia> [rad/sec] ti, ±|E^y^-^IKi] 

WEOHfiftFd [Hz] £2 nSMifSCfclCiOtl 

[0112] ^LT, IS*tH¥S4 lfreii, ±3B»8I 

[m] fcjjft-flBStLTx eXhya*li)t43lt§e 10 
XFyXFP-^ (^jgfslAffi x m<D 2 fg) tf 
X Fyx hP-^flHB I psttf 

[0 113] cOJ;^(C*^(Dmi2cDU-73y7 0 

U'vWM&Sfl l 0 2 m m%v&m l ©D~7py 
yi^'y+J-raSSi o ltcfe^T, JifBk'XFyjMl 

&tf u -7 p y f v v it 0#fi3ja*» f r ^ n 

5^^-*lftSi6»F dfcg^T, tfxFyxF 
p-^mBt5t: 0 xFyxFP-7^Hi#S4 i£i 

fcfcorC, uCDHXFyXFP-^S^VT, U-7 20 

p y 7° y -y t & it s t? x f y t is v y ^ y f t ©* 
[0114] ft*, ±ie^l©^l2-e«> u~7py 

Xl^igfjSl 1 0 2 i: LT> gffi<DJ&J£ 1 O'J-7 
rax/l/ytflftSHl 0 lfcfev^T, tfXbyxba 

7Py7°y>y9-!Efj§g»^ ^ffi©M!2cDU-7Py 
7°L-y^IgfjSH 0 21C&^T, £5>fCtfXhy©T 
5EjSffi*Pbd (09#M) *7S*tif«fcbT, yyy^ 
'vy KffiSP sh^P) t°X F y"F5E^ffi*Pbd$-T?©eii 30 

d" ) ©'i^^tsm^fiHtffgai^^g^, ± 

IBif X F yx b n-*ti^tf±i2T^ffilW&fcS 

[0 115] ±KM»¥Sfc£D, ±IBt°X 

F y x F p - >7 1WBtf *"f xhn-^lofMI ( L 
ps/2) r Ks ±|3TMil'il6^tflxbd" (09 
*^Mg-T5c:i:tctD> h°x F yfeM^fil 
Pav^^H3«MX" {CfcttStfXFy&ftSx 40 
av" (|9#|) ^WtBtSdi^tSo C 

ij^pyTVylt^ t°x hyJIii^Dfil 
ft\ U-7^-^©l^?ii^lJtt5ci:^T-t5fe 
Sfc-Scf § <fc 9 SiJfPf 5 d £: «fe D x U -7 p y 7° U 
>y ^il^O $ 5 ft 5 ft±£0 5 C t: T? 1 So 
[0 1 1 6] ifdW^tiD, ±13TO&ffi 
fitit$B fit x bd" (09 #M) ft 5> k° x F y x F 

P-7t#$g*^Tt:°XFyXFP-7{g (Lps) ^©fc 
©^■fSdttiO, tfXFy±^4BPtd^T 
^3©ffi^X" {C*3lt5tfXhyMilxtd" (H9 50 
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y u y^«y f^p. tfx F y±5E^tt»* ■eoSKT-fc 
5 «K K£ffi*fr 5> t! X f y y u y X^ <y F ©ffi^l 

©njltt£fij£-rs c fc^f , t°x f y y u y^ 

v F ©Si^^SST § (OK'&iLX 5 c i: t So 
[0 l 1 7] d'T\ ±|BT^fell1iffiW^#®©^ 
f*6«i:LT«, Mx.t^ exFyt^^tiTV^ 

M^oiJ^^ifeyu y^7 H^65Si^ofefcf 

yjy^-y FfiSPsh^&t°xFyT5E^f5iP 
bdS t»oe»%^"ri«fi ii bt mt §T^fuS-t y 

x F yT^feS^^^^^aiSuy^ts^R^S 
^uyy©tel-by9-^ f yojjW^A^ttB 
^Sx.tyu y^-y F^ei^ofc^if 5 

[oils] $5tc N ±E-rKmmmtt®&, 
mjy^-znMmz&ti&feZftZ-tMJy^-z 
(D\^t]n.m.x}mmmmmt, ±iatf x f yss 
«fc 0 gtti $ ftfc x f ym§.<DWt-kWm t k 
S^s^t, y u yX^-y F]ilPsh^S¥t Lr±!6t° 

X F yffimWfcm* ^ X F y"F5Ej£(ftll*^1'T5E 

to 1 1 9] ttciszK, immmmmm 



a, ±tayy^- 



:j;^^$n§±iByy/^ 



aaisni¥©fc & o^w^n^^x f yMs©i^i 
±is'j~7py7°y'y^t*3^§, ±ta^xFyS 

ifuB^S'*^ LT±IBt°X F yTft&®.W**t fiH 

[0 12 0] Sfc, ±iBU-7py7°U-y^»S@ 
tt, *l(Dmi2«U-7Py7°U7^«SHl 0 2 
tc*3V^T> $6fct:xh>©±5EMiffiaPtd (09# 

m) ^-rfflffiifctTv yuyX^>y FfeiPsh^sti 0 
xFy±MilPtdfeo£B^t (09ic^-r^3©s 

mtfgw#£ai:> ±t3t°x f yx f u-?mmv±. 

[0 12 1] <:©«^> ±K»W¥aKJ:t), ±IBtfx 
F yx F P-^1f IS^tx F u-tim^m ( l 

P s72) mmmnmm xtd- mm 

**f!B3©jSff^X" JctettSXffilxay" (09# 
B8) ^UWtSCfe^TtS. 
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(18) 
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hp-^tffg^i-exhyxho-^fii dps) [0127] ±i3^ss©mi2-etis ^Tshym 

ig^X" KfcttSgffilxpd" (09 #88) £gWT fc5frCfcill£L;fcft£ffii:LT^5tf, ±IB 

£ ti& ^ £ 5 K: ir 5 'J - 7 p y 7° y y -9-<DKSb*JW - * ©#® i: ^ '^t ottfflSft £ o T±f 

[0 12 3] LCt\ ±!BiMftBtf$BtH7 l ]^$©i: C§MW*^*-y h©KW%t|«t«^6T?$So 



{*W#fJti:Lm VXYyKtiMZtiX^Z [0 1 2 8] %ZX\ ±M§^L^Stf^gtH,#S 

Jg£©$J£^§feyy y^y FKjfcVfcfctOtt tis *5SLfft>n5ffl^ofifi*4>fi[|I1fSolltWffl 

H*vfXF>±5E^ftliiiLTjBiJ^U ^»J^fi*, * am _hf3tt7^©{13\ Mty0©ITttiMat «t 0 

ijy^y Fffi«Pshfr5tf*hy±?Ej£tegPtd3:T- gtti$n/c»a^fiS'lffg{i:S^^TffiIL. ffilEL 

l^filO^PnJl^iJ^py^S^^^JSl^y [0 12 9] £fc % ±IBt: 0 XhyXhP-^g(±l^lS8 

i?<DtitM*W*s exF>oiHfoSa^ffilI*ffi*. £\ ±IBt°xhyJiS©l^»sii:a^^T±IB^xh 

[0 12 4] ±IBU-73y7V-y^«SS O, h yffig©£{tfc £ 0 Wl^frf ^ 

ti, $ffi<Djek2<OV -7uyf]y^^MM]^W\ 0 2 £$©!!£, ^BU0©WtfM££»3^ffl2ftfctf;U 

fcfcvvc, £*F>1g&ttittgPav (09#1) yXhP-^tfffifcS^VTffilEU fflELfcitfrS* 

ftttMiffigPavS "?©£§! (H9fc^tS3 0ffia(S ©£LTt>£i/\, kJT, h >X h p-7 LT 

mwtt, mvzhyzvu-tmmimm [ono] (Hffi©mi3) H5tt*«wo^jfi©^ 

[0125] ±85ifl*¥SK:«tt), ±!3k°x tfxhy^ijug^S^t lt^*S*&y" trx 

h y X h p - ? -If $ Rtfj^f X F P - 1 ffi©^©^ ( L F y ttS* *> U V ^ 7 ^ttH P sh£S*P t L T 

ps/2) ±|HSfi*^ttWtWfi^tffixav" (0 II^X" (I9©^3©$fl£) tMt^X^LX^ 

9#i0 M)UZ.%Ct\C&t), k^byTMxtgPbd 5o 

£jjVr£3©Sfi6&X" fcfcW-Sgffigxpd" (09# [0 l 3 l] H<D$m<D%M3<DV ~7=iy7i>vy-m 

m) ^swfscfc^fSo ik* ±!3^g¥ i&ssi o ±fsiffis©Mii©y-7py7Vy 

8fC<fc!>, »I^fiSII^Wflxav" (09# iJ-BftSlI 1 0 1 {ctev>T, ±IB^x h yW8.Wb&®. 

m) ^P»±IBk°XhyXhP-^1f$KWXhP-^ 8^J;f}^i6Sn/ct: 0 XhyMS©r^Bvni, RZf± 

im^ftvB dps/2) ^MWtsc^t^D, tfx mjy^-zftm^Gfc&v&feznsjy^-zBW) 

felxtd" (@9#l) %WWr«J:4:3V"ef So yT^iuHPbdi:©P B W*iffi^LTs ifxhy^ 

[0 12 6] IfBigfi^^S^tiilB (y'J i1ii»Pav%S^ht5tfXhyT^futPbd©^{u 

y^7 FfelPsh^?,b 0 Xhyt|iliS^^«PavS-e Mybd" (0 1 0#8a) *SWU ^©Egltlt^tfX 

<omm) *%mz>¥fe£Lx\,t, v-r^yfi'vv by~f^&.m^nibdctLxmt^y^^mn 

tfXhytltlP^L^l^ltW-1"57a&fe$>5o ± hy7 2©, £*Fy«H±T*0ffiHT*&5o $fc, C 

l3E^M^ffl^§SiH^^1u*lftg©®tU¥a-e«> c ©^l©mi3©yy/^-^*J«6ii, ±IB«^Ji^ 

cDE^g^tTft<, u-73yyy>y9-©a^S» atfffii rftcS^T^y^-*2£X^y^yy-f 5 
a)*itai*LT, t°Xhyf;:^§^XJ±tJ;§^^ft^ 50 PWMM^Scp©^;l/^fi*WSU K^^XfcOWfi 



(19) 
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-f 2 fcfflfrTSfcfcfcfc* ^PWMf^fScp© 

*)]/7jmz «fc <om y*-z 2 ^mni±Rxi 
xjtfrfflu uy^-mmmmmm ±ie 

[0 13 2] ftfc, ±IB>T>^-^KIWi»»Fdtta! 
TtxfclA, 

[0 13 3] ^{ClftftfCOV^TSlWrSo C©HBfiO^ 
13©U -Tny/y-y^IlfjSll 0 3fcfctt3, ± 

©gpftos&m*, %wm% yy°vvn% 
m^Mi 0 ifc*fr3fc©fc|B|-T?&3fcii>, WT? 

a, ±t±iB^ y^-$mm%5 6 t*ej£{s»sw^ 
S5 1 <DW]ftk^xmm%o 

[0 13 4] ±§BU-73y7Vy+M 0 3©U-7€ 20 
- * «fc § k°X h y(DffimW}Kl^X ©ISlSgS 
Lt\ TIB© (10) ^iSitS. 

[Si 0] 

mxa+kxy"=<* x|-£ (P (t) -p s ) -(10) 

(1 0) i^fe^T, mtiSOTijLTV^RlijgPff© 

£g« [kg] T*fet), a^mmmrnhx^mmm 

[m/s/s] T-fe5o $fc, kfiU-73 

y 7V 7 -9- (cffi^jA i nr i^s [ n 

/m] , y" tt^^^SE^LT^av^-eORliiaWJ 30 
(DitLW (tf7.h^^i{il) P inifcftt l> o]fM© 
[m] , al±U-7 ; e~^©»^» [N/ 

[A] , jSttlf^h>#70»fli* [m-m] , P(t) 
ttESISrtfiPOE^ [Pa] s P s&tfXh-yfffil© 

(KAffi) [Pa] T'&Sc 
[0 13 5] U "73X71/7 1 0 3/^xhya^ 

wm<DmmxwmztiTi^ t tfc« % ^x f y# 

L<&3©T% c©H$j&T^ t! X h ylift^Tli) 40 
7?gS ( (i o) S) fcfctt3ft2lffi2EfcH?oi:& 

[0 13 6]fl£oT, (1 0) ^©£2imi©MM 
a WMSlTvff ( a = a m) , *©£j2£ 2 
y" liTft^fflSOSffli (y" =ybd" ) , ^©£22 
mSfttf6HS2Efcttfci (1=0) fc&<9, (1 
0) SKftfeoT, (1 1) S^/SfifSo 

CSSC 1 1] 50 
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mxa m +kxy bd - = 0 •■•(11) 

(11) Sfcfc^T, am&ifxFyjjpMK©lt*fiI h 
/s/s] , ybd" lik°Xhy^ifiSPini^S¥t LT 
aSft5Tfa£ffiil0£&l Cm] T-£5„ lot, tf 
XhyijPjSSWlAflam [m/s/s] tf*SWf, (1 

1 ) StcfctK TJEjafflttfcjKtgffilybd" (ill 0 
#1) [m] {fcRftSCfctfTftS. 
[0 1 3 7] t°XhyjjPj§)g©i!A1gam [m/s/ 

s] o^ft^fc'ov^TlttWfSo tfxhyipjigaii, 
±IB^1©^1 2 ■vmWLtc t°x H y Mi* x (O&tf 
k°X h y?ifi v (OfcH& Bf H t i&SESfcfSiEKilS 
MRfccfcO^SttSo Hf*»i, tfXr-ySfi©^ 
Jg^co [rad/sec] , tfX F yi]njifi©fMtgit7v{fi£ am 
[m/s/s] , t°X F yipSg^Biltii^ a (t) [m/s/s] 
tt5t iPj£fittiifio»^Hi-e*«i:i:^5, t°x 
F yijPMiBtP^ t [sec] £1»^LT (1 2) Sfc 

[0 13 8] 

Ml 2] 

a(t)=8«i x cosaj ■ t 

= Cv(t>>' 

=a)xvmxoosaj • t —(12) 

(12) S^, a^vnXfflfcv^HafctfJ&Dfioc 
tttW6^?*so-e, k 0 XFyin«DlAiIam [m 
/s/s] «lf*Fyj§g©Jg(@S*fflvi [m/s] £:k°X b 
ylijcDftjgga) [rad/sec] ©^£J;oT;J<i6?>ft 

[0 13 9] *HloMl3 0^y/^-^J«6? 
ti, ±f3«SJM!£'lif8 1 rfts^'^ry y/^-^ 2 « 
xy 'y^y^ts PWMM^scpo/^i/^s^pfi* 
n> wwzifi<Dmztiit p wMft # s cp*v y^- 
^Wll^i: try y/^-^ 2icmzft%kt$> 

^-^2(Dm^imj±Ri}ttit!n!±<DinMm±m^y^ 

mm®) 1 ^m, ±mi : Kmw%m®5 ucm 

[0 14 0] tSfc, *^l©^l3<D';-7r3y7 0 y 
7t»8i 1 0 3K*W-3T5E£ffiK*ttl#a5 1 

a, vzvymmwmmfrz&tiztizexhym 
mm i pveRt>vy^-^©j«6^p.t±iy L ]^ti5^ 
y^-^,iijjasswfR i df*stt, tfx h yjSfi'ifs 

Ipve^ti^XhyMficOl^Ivm [m/s] il, 
ijft^SSa) [rad/sec] (^^-^ra&l&ftllNH 
Idf^t^y^-^SEHlJirMF d [Hz] fC2/(^ 

\z&K>wm.(DmkWim™ [m/s/s] ^mustis. $ 

6fc, ±iBT^fiS*til¥S5 ^©ftPjSg© 
lAlglSam [m/s/s] pJl]g[5tt©^H»m [kg] £ 
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7nyy]yy^f i o O0£fr^*©/**£»k [N/ 

J: D T5EjStt« P bd^/^ttfel y bd" (010 #1) 
[m] »65tl5 0 ^LT, T^ffijl*tti¥®5 1 

^sa> i^fuiybd" [m] ^t^m^mm 

1tffiIbdci:LTtti*l2ft3 0 
[0 14 1] £ ©J; 5 fc*||jl©M* 3 ©y^7 3 y7 

uv^mmmm 1 o 3 ex h y]iggtti#S8 7 

f#?>tl/ct: 0 Xhylfi©tA^§vni [m/s] 'J -7 

mwimmm d i^s^T, ex h yywmp 

bd£*t exby^&l^LT, exhy^uftgPin 
i t e X h yT^fil P bd t <Dmn%7fitm y bd" 

T\ ex h vT5E^&ji1f J; 9£iI/U©fcfo#l 

- 7 n y 7Vy ^©IWJfP fcfii T § C i: t « fe 
©•?£3 0 

[0142] mm<Dmm4) mte^mmmmm 20 
1 4 {c j: 5 y -7 3 y 7° u v mmmzmmt § rc & 

© 7 P >y 7 m § o C ©^U5fi©Ml 4 © 'J x7 n y 7° 

u 7 ymmmw 1 o 4 « % ±fB^ii©Mi 1 o y - 73 

^TVy-lM 0 1 fcim -<y^-*2, «fit 

•fey? 9, WrtWft*ffi¥a3, i±MM'rt$gffi^^ 

^rstfcttc, tti^wtt±i¥S3 wnttiti ci 

K«^nfH^) DcdtS^VT, exhyffitiliJ© 
(ex]>y«4MMiB) Pav£*T1t$gi:L 

T\ ±fBexhy^i{£SPini^1-§exby»g 30 
WilPav (HI 0#BS) ©tfilyav" fcgffltS 
>^iMABKd}f-I§6 1 4:, ±f2^ttflmm#®6 l ^ 
©±SB,l®«^fi f D cd©TO&am#ih£, ± 
IB^-Y 5 y 7^^P? © 7 £ tt#jSft5 X-f >y ?$Mln 

©3 0 

[0143] cc^±hb^^x^7^i n±, _bfBt±s^j 

Wffifcffl^S 3 e> ©lIMi^tHfi D cd^Ati $ ft 
SA^HIgjSl l at, ±fSIM^tBM^Dcd£^ 
tiftfi*ffi^®6 l^ffly^3/c&©tfi#fJ^U 1 b 40 

4 5 y ywsm. 7 e ©Mntt^-e 

&5X^ S cstKOVT, ±I3A©«j£ 

1 1 afctHMIgj&l 1 bfcCDll£g3$il&3Wi# 

[0 14 4] C©^SScD^l4Ttt, ±§B4^fe 

!Sai¥IS6 1 aV7h7X7tJ;i9^LfctcDT^ 
5o fit, CtD^filgt±i¥IS6 Hi, n~F<7x7 
\L cfc 0 L fe t> © T* & ra T & «fc V \ 

[0 14 5] ^C^tOI^TWfSo ^V>WkVM 
14 m ±!B§»J£!l ij-73y7y 50 
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vtf 1 OOT-fft ^yA-^2^P,0^mJEVd«ep 

iraK* d y -7t- * *iilt ex v ynmmtm 

fTftft^o Sfc> ±IBy-7ny7°y-y9-t9lin$tl§ 
3^S^Vd©jliftiaft exhyffiiJI®j©±tjlJl& 
&F r t-WLLZ^Mc#>s V 'T^yy'lsy^ i 0 0 

[0146] £<d£2s mnmmm3^ m 

•fey-It 9 ^5©fi^-^(±i^ S cmtS^^T, -t y^ 

-*W^«8!Eh ofov-r^yfu^^-i oocomW] 
mm i dbm&ztu ^mihfi (mmmm&ium) d 

cd^±|B^fflX^7f-l lOATJltel 1 a(C(ii^$ 

tl§o 

[0147] i/c, m?^^ymmm?i&. ± 

IBS^i-b y-9- 9 6 coa^^- ^ W^J S cmfcg-j^T, 
•^y^-^|gl()*^I dcDfuffl^ 9 0° Sa'2 7 0° 

o / >!&< tfe-^ofetit^sfitl^d'^y^^as 

il(Dfi[ffl^^5y^T±fB^^«y^l 1CDA 

mm& 1 1 a tmrnkti \ 1 b t:^a^ii:-rs 

[0 14 8] ±IB^X^7^1 im ±13X^7^ 

mm \ d(D, mim^^^y^<Dm mmm 1 1 

[0 1 4 9] f St, ^^fiE»»Ul^S6 l Tli, ±13 

fiffl^^^ y^T©ra*^^^H#fi I m^S^^T, 

TIB© (1 3) SfrB, k°X hy^ifelP ini^S¥ 
^ L7§ k°X h ymm^'bim P av©^li« y av" 
[m] ^Stb^n, ^SffiSyav" ^/±t1f^*«^ 
^fetlf^IavtbTtH^^tlSc OSD, ±IB^1© 
Ml3TML/cJ;3t N y-7^y7°y7^i oo© 
V - 7^-7t J:5 b°X h yafg«co©T«, Si] 
^g^tLT±IB (10) j^mtLtZo 

[0150] co)&o%\£xhymmm^m%. u 

-7ny7°y7^t<:A^tS,!gi]«^©fiffl^\ 9 0° 

RZJ 2 7 0° ilfc-ftOftffifcftSfttB*^ 
y7"?(±, If X h ytmM a [m/s/s] ttHfn, b°Xh 

y^ufiHP inizmt ex h yfeSP ©^fil 

y" [m] ii, t°Xhy^ilfliMPini^a¥i:-r§t: 0 
X h yJifI^^figPav©^fiMy av" t-gjt 5 £ i: 

[0 15 1] C©^ffl©mi4T1i, U-7ay7°U7 

+1-1 ooii, tmrn^^y^v-r^yyuvv 

10 0©55A^lt, Effi§rtgP©£E^|P(t) [P 
a] tfKAffPs [Pa] i:l|L<^5ct9^!f$tlT 
V^5fci6, ±|B (1 0) Stftx.T^S (1 3) /Mi 

[Si 3] 

kxy lv - =a x |„ —(13) 
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COS (13) £9, ¥Zhy&M$>mWPav<Dm\L 
iyav" [m] B\ U 3T3y7Vytf<DA*l«iffi©S 
ttmia [A] 'j^t- a [N/ 
A] <Dm%s V-73y7UvV<D%ftrtZ<Drt*im 
k [N/m] ti-pTltg-r^^MfflfciD^Cn 

[0 15 2] C©«t5fC*^J(!iO^OU-73^^'U 

uyvmm'mi o ifcfewsm*ttEttw^©4&tf 

OWIWSfE I d <DmW 9 0° Rtf 2 7 0 0 (D'J>% < £ 

KHtfllm [A] [cg-i>VT, tfXh^M^fil^ 
^"f^ffi* y av" *Hm"r5^fi[fl|J([tH#®6 1 £fi 
x fcO?, t?X h yf^iffiHP initios tf X h yft 

0^cDffi^^}gg»|(c «fc Dflficfc < *i63 C fctfT? 

[0 1 5 3] ft*, ±I3ISB«0^»4-PI4, U-7ny 20 
7 0 L-y9-»gSl 0 4 t LT, ^fy^-^»*^ I 
d Oftffi^ 9 0 0 Rtf 2 7 0 ° <D'>ft < ©ffi 
ffltft^fuffl^^y^fCT, -f^^-^KIMIMl d 
(Omm$. I m^tHU :CWH I mtcS^Vrex 

73y7u>y?mW}%Sl 0 4 IMJy^-ZWM) 
W(fi \ dO^fllmi:, U-Tny^by^tttHf 
£ft&#* ©Eftft tf l> - 7 3 P v ittflRAf 3 ft 
*®#X©ff ft t tS-^^r, ex h >£4f ^'bttlHftlH 
*J¥Hi , r*fe©-e*oTt«J:^ 0 30 
[0154] u-rny/iy^-y-igijgg 

tt , Hffi O j^H 4 © U - 7 3 y 7° U 7 ^fgilg g $3 V > 
T, ±fBy373yXy 7 Wttffit3?»jX©E^ 
^p-rsttttiE^^q^gi:, ±m=-7uy7\,y 

gfcfcfll*., ±IB*<i>fi[B'ltaigtfl¥®fc> ±f3ttt±iE 

±iaex h yfcffffl-rs, ±iaex h y&mwmmfa 

±.mmm\nmtLz, ±mmm^ut%% 40 
if x h yfomzmt LT±tBtfx h y*mw%*t 
fiB'it tut § t © t ft § 0 

[0 1 5 5] £fc, ±IB^.L>fe®«|ggtfi#g«s ±IB 
tttUffi^j ±131 AEti©E^M t , ±E«fiHfift1IS 

^Sitoca^vr, yftHtffxfrS ex h ytf^t 
^ ±iaex h ^atsisis^fcteij-sf^ffl^^jim 

T, ±f3E7jM# s -t?a £ft3 ex h yfuS^Sifi: LT 
±IBtfX h v^fiifi^tfiillf Sl^til-rs feci: 50 
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[0 15 6] 

5 u -7 3 y 7 0 u 7 vomK&mic ± n«\ e x h y& 
tfifxhy^affijiijj^^ij-r^-^^irL, i;e 

X h yosa5HBfc«t t)JE«^*4jS1-S V-7ny 
8 U - 7*- # fc $»ft«E£ Blfln L THESE) 
1-§U-73>7V-y9-»SBT-feoT, ±IBU-7 

t, ±iB^x h >a«a»oftjg«s»^rKiiffl» 
E^tti^gt, ±MJy*-zv>\tiiiwmwbLxn. 

AHHta^^T, ±IB-T>'^-^^ ^^tti^ME&tf 
W^Mi^i: LT^ti^n, JS^^±I3b°x h 

yrt-ZtDBfimffiQW^ff-GutftZtfLfttij* y 

?m%.m tJ^yytirmtzzj^y vm\ 

t± ±JBtffelffl2>(S>?tcm%, ±13^ yt%-$ 

±ib ex h yffimmcmz ex h >isso«^is 
mmz>¥7>hym%mmtmz.rc<DT\ >j- 

7 3 y 7^7 ^©KlMISiiRtfeiWBEfcS^^T^ 1 



[0 15 7] CCDfgBj! (H«a2) t«tn^ ll*Hl 

iB«o >j r.7 3 y 7° u 7 mmrnt %^t, ±m$j 
^ymmmts mnmmmcM^x, ±13 

-Y y ^ ©ffl#*«f<£>i8ll2flR* i: ft § fiffi ^ y = y 

±l3^feffl^y 5 y^± t or*fe 

§ c i: 1 1 § ©T% u - 7 3 y 7° y y -y- ©IliM 
mtBXMEfrb ex h yafi^gffltSli-SSlcfett 

[0 15 8] CCDfgfi (IM3) {Cintf, 11*111 
f 3«<D U - 7 3 y 7° y «y |c fc^r, ±13^ ^ 

^y^n^gfi, ±!B*^adM^^S^^T, ±IB 
^y^-^(D(±i775^^©fiffl*\ 9 0° Rtf2 7 0 

0 ^>ft< tt-^ofuffi^ftsfiffl^^^y^ ± 

iB#£fiiffi^^5 y^± LTtftftn-sc tmmtt% 

(D r% u 3. 7 3 y 7° y 7 +1- ©fgissijit t igi]*E ^5 e 

[0 15 9] COfgti (H»*I14) tin^ 1«*JS3 

!3«<D>J373y7°U7^»gSfi:*3^T, ±IB^y 
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y >nm$wt, ±i y> <- $ mmmmmwm t 

[0 16 0] ctf)^Bj§ (H#S5) £«fcftff, 11*114 
IBl<9U-7ny7V-y*tIli)gtt*3^T, ±IB*Y 10 

mmKm-i^x, im^y^-zoimmmmm 
&vu tftmmjs.y ?*mit ^nxh^t 
z&m£tmx\ ^y^-mmmmic%~3^ 
x, jyrt-*<D&t}mm®WLftBti i '&ut&zffl§* 

[0 16 1] (ft#«6) fc«fctltf, «I1 20 

<Dx&%ztz¥f%ktt%<DX\ ±m^xhymm<DWt 

*JS®&, U - 7 n > 7* U >y -9" Ofifigf b «fc 5 >J - 7 
f S£fctfi?*58&£tf&3o 30 

[0 16 2] (11*1.1 7) KAtltf, 11*111 

!BicOU-73y7°b'y^Igi]g®c43V>T, IfEtfX 

bymmmm, iibu-7^-^©, sa^tt 

fc, ±fBU-7^-*©$7^i:fc:l-^T, ±fBk:° 

tt%<Dx\ imvzbym&nmxmmz. 

y7°1^7^(DS®^{WcJ;§U-7t-^cD«ginfil 40 

[0 16 3] (1*^8) fc«fctltfx 11*111 

f Bfc© 'J - 7 3 y 7° U y it lilSSlC 43 ^ T , ±IB t° X 
h ^i§g*tb¥Kli, ±IBlfXhyMJt©l7v«^i: 

mmmmxit, ±130-7*-*©, i;t°xhyM 
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isex v ymknWt7\MWi%wm^(Dx&% ctz 
%wi£tz<DX\ ±&vzh>m&.<omxmm%, t°x 
hymmmmzm v-rt-ztDm-tuz.&ogmic 
mz-f, nmm&<mtzzi: &x § s -et sab 

[0 16 4] COSI (11*519) fc«fcftfcf, 11*111 
IB«© U - 7 a > 7° U -y tMifj^lfc: & V ^ X , ±IE^ > 
/ * MMc £ D £ ti 5 ±!B4' y / £ © 

±iEb°x h y'immm^i<f% h ymtmm-x 

Wffltff&KT. b >X h P-^1f & X h a- 

tmnm®*mrcctmmtt%<Dx\ ±ib^ 

[0 16 5] (If*^l 0) fcitltf, I«*I1 

t> ±iBb°x h ymmm^mz m x h ^t^ges 
mm^*mmmm±icmzzh%^& ? t y -7 

[0 16 6] c<D8ffl (IS*JS1 1) tCcfcnt^ lt*il 
9 IB«« U - 7 3 > 7 0 U >y fe^T , ±IB^ 

®t i 0 g ffl $ tifc \L X h yjiJt©«^*S i: ^ ^ 

t> ±ib^x h ymmm^mz m x h ym&ftt 

ISi^s ±IBT5&iSttHflHBStf±fae^ h yx h p-^ 
Wlfc&ttZ k°X h >^^L^B^^1-^^feg1f 

£X h >»^;Witl^\ U-7^-^CD«^$^l 

flSc-r § c i: ^T' t § fuSfc -gj t § <fc 5 |iJI¥-r § c i: ^ 
nJtgtftD, l y-7Py7V-y^M$(D^Sft5rci] 

[0 16 7] c corns (!S*rii 2) tcfcnt^ 11*11 

9 mm<D v-ruy/uv mmm^^x, ±ib^ 
y^-$M'Mmk&K>mfezti%±EJy^-5 ! <Dm 
mERxfmwM<D%fa&t, ±iBk°x h ymmum 

St «t t) £ ftfc ^ x h y IgcoiTvSIs 1 1 Sov ^ 
T, ±8St; X h >afIjIiitfclj-§ h°x h >T5E^ffilI 
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mt, ±$&-mmmmxf±mvz v >x v v-t 
'\m^M^xmmmmox, ±taex h y&m 
mzm% ex h >±Kmwz*tmmw^m 

mmm'tum^-D^r, ex hytyv y^y k 

[0 16 8] C©f§^ (SMl 3) fc«fcftfcf, 
9 |B§t© V - 7 3 y 7V 7 ^IKI/jSfit fc'^T, ±fB tf 

x h ya&nsictjits ex h y±5E;5ffii*fcffl L 10 
yx hn-^'ifg(cS^^TEg|iMl^lf oT, ±!Be 

x h yai&iisfcfctts ex h >ff ^ttB^-r* ivfi 
w«ffi* w a t s *fit * /c c t mm tt% 
©t\ iBiwa-feyitsioffl^scfci?, u-7:ny 
7°u-y^^ exhyjiij^fig^ u-zt-x© 
*w»**iis-r « c t j^-e* sffifiic-a-r « * 5 $j 

[0 16 9] C©^ (1MHU 4) tCfcnt^ fft*l 
9 IBf£© U -7 n y 7° y -y tf&fjgfifc: fe^T , ±13 e 
x h ymmm^-m^ ex i> y±5E£ftg£i&(ii l 

■hi fflfcHj* y ? 1 . ±ta±yU£ftStf ^&0±IB ex h 
yx vu-^mi\^wi^xmm%m^Xs ±ise 

x h yafMSfttcfent^ ex h y±^j£{il£:,±T±^ 

mwmmnm % mm® tmttct mm t 
t%<Dx\ mm%*yyzi'DRi^%ctx\ i^ex 
hyTR&mmmm-D^x, nm^tmrnm 30 

[0170] -c<Dm\ cu#®i 5) fc*n^ if*s 
9 laic© y -7 a y 7° y 7 ±rasitc $3 s ±fB e 
x h ywm%Km% ex f >TMis^^tu l 

li^tB-feyt^ ±!Bm£™pM±!Bex h 
yzvv-'?^micM>~3^xwmmnm ?x, ±iee 
x h i/saBUfcfctts ex h y^/^fsg^^-r^^ 

7Vy-9-;§\ exhyjSifr^iMiigft\ y-r^-^© 
i^^^a^t § c t tfx % § feg k. -m 5 j; 5 m 
wtzct tmm u - 7 3 y tv >y vmwm 

[0 17 1] (H^l 6) fccfctUf, MSH 

9IB«©U^7ay7°b7+j-|gi]Sg}c*3^T, ±fBe 
x h yfflMMm^m* ex h yT^feg^ffl L 

Htffifctitj-t ytfi:, ±IBTC£±il«£tf±f3ex b 50 
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yx hn-^tfffitS^VTPHPJM^T oT, ±15 e 
x h ys«lttfcfeit« ex h y±^ffiH^/±t±5E 

^ffiflMWu^stat s ^ m*. k z. t mm t 

?%<D?\ (81WStmi*5Lj:^ ±!B± 
JE^ttmiSK 1S"3Vt\ e x h y t y y y ^ -y F © 

[0172] com (mm i d K«tntf, ira 

9 !3<g© y - 73 yTVy U-KKSfiKfeVT, ±IB^ 

y/^-^©tH^*?sittcS'5^T±igex h ymmrn^ 
m%> ex f y^^fig^^t^^fiig'ifg^gttits 
ffivffiiiflisiwi^g t , ±iB^±^iigff Wkism e 
xhyxhn-^-tfig^s^^TraiB^ToT, ± 
igex h ymmm\zm%> ex h y±5E^fig^^t 
mmmmnmmm®tmuc ctm 
mtt%<DX\ m±ttmw\mim-J^x, exhy 
ti/v y^y vmmmm&z^mMxmfetz 

[0173] o«%b^ (ii^iii 8) k:*ntf, IMii 
9 IBiSc© U -7 n y 7b -y IflBI&gBKfe^T, ±15^ 

y/^-^©Hi*S^^S^^T±Eex h yffiHSjt 
fetts ex h y^/L^g^^-r^^^»iig^»wrs 

ff ^ffiWtSSW^ S t , ±f B^^ffiHIf ISRt>*±I5 e 
X h yx h D-7fif8£g^TralJfg!g£tT-3T, ± 

isex h yffimmzmz ex h y±^fig^^-r 
mttz><DX\ m^xvyfwmm'micm^x, 

[0174] comn (Mim \ 9) K&tm, imm 

l Oftl^Ll 2©^f n^tia«©U-73y7l^y± 
©lliMtcfc^T, ±!By-7ny7°U<ym ±IB 
e x h y © e£ fificii^ 5 gfu L f , e x h 
y^^©^ufegtl§ £ 5 ^ex h y*#»"rs#is 

-^©W^ill±&tfHJX7*»Tt©Ji?^ai:, ±i3e°xhy 

sggajm- j; t) ww^txfcex h ymmm±mm 
ts mv -73y?\svmcm%, ±iBexhyfi 
mmm *> nju^©s« t , msmmm^^-m 
to**, ±!5T5EjSffiWf«fc bTs ±iaexhy©^ 
4ffifi%S¥t LT±teex h yT^fig^^-r^g 
tpg^wtiit5fe©7-$.^e tsitafc-rsot?, ex 

b yT^figlf^t ± D»U-©/ct3^»^ffigt 

<t 9 tts u =-7uy-fvy^(Dwmwmmm^io 

[0 17 5] C<Dm% (|»*«2 0) t«fctltf, 

9 8Blg© 'J - 7 n y 7 P <y +Mgi]gg K fe^T , ±ib e 
xhyxho-^^tti^Sti, ±lBexhy3iJt©l7v 



(24) 

45 

®B{ug^T±i3fc!X byX Yv-tmWii'M-mZ 

lMu0©gtfj© 

gfcj: t) am^ftfc tfx h yx h n-7ff 8fcgr3v>T 
MIEU ffiJEL/cftT^atg^VT, ±!Bk°Xhyx 

<ox\ ±l5tfxhy5SSo*^:igfi§, tfxhyfiso) 

[0 17 6] (IMI12 1) fcffiSU^Tny 

7Vy t»S§t iWf, t°x h y&tftf x h y£fi 
fgllj£-tt-3U-7^-?^u i;exbycD8M 
f]tJ;DE£§#X£^£ir?>y~73y7 0 y7^ ^ 
U - 7^-^ t5SKftE%01in LTKififS U - 73 y 
7° U y itKi&ggT* $> o X , ±K D - 7*- * K £S* 
EEfttf£^^*tti#tS>l'y7*-*i:, ±i3t°xhy 

iB«^Jii$w^tg-3V-<y ±E>r>7<-**, ^© 

cfiEKfi^WK* nw § £ ? $ijspt § y y / $ &m 

ffiffl * ^ y ?£#£{jxfg * y 5 y y t l t «^nt 5 ^ 
y ^ y^Ba^gt, ±ie#Sfei@^^ 5 y^jcfctf 

3, ±!3yy^-?©tfj£itift©liH^|t8^VT, ± 
12 U -7 3 y 7° V 7 ^^RtttJf #X CDff £ i; ±|B 
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